CHUYEN PE 21: SO LUQC VE DAY KIM LOAI CHUYEN TIEP THU NHAT
Phan I: HE THONG LY THUYET CO BAN VA NANG CAO
I. CHROMIUM VA HQP CHAT CUA CHROMIUM
1. Chromium
Chromium c6 ciu tao mang tinh thé 14p phuong tdm khéi.

Cau hinh electron: Cr(Z =24): [Ar]3d54sl
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Chromium 1a nguyén t6 nhom d, & trang thai co ban ¢ 6 electron doc than. Trong cac hop chat, Chromium
c6 s6 0xi hoa bién ddi tir +1 dén +6. Pho bién hon ca 1a s6 oxygen hoa +2, +3, +6.
Chromium 1a kim loai cting nhat trong tat ca cac kim loai.

Thé dién cuc chuan:
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[{O(V): -1.66 -0.91 -0,76 -0,74 -0,44 -0,40 -0,26 -0,14 -0,13 0,00

Ban kinh: Iy, =0,13(nm) >r1_,. =0,084(nm) >r_,. =0,069(nm)
a) Tinh chét héa hoc
» Tac dung voi phi kim
Gidng nhu kim loai Al, & nhiét d6 thudng trong khong khi, kim loai Chromium tao mang méng Cr203 €6
c4u tao min, dic chic va bén vimg bao vé. O nhiét do cao, Chromium khir dugc nhiéu phi kim. Thi du:

4Cr+30,—52Cr,0,
2Cr +35—"5CrS,
2Cr +3Cl, —— 2CrCl,
2Cr+N,—%»2CrN
* Tac dung voi nwoc
EOCr3+/Cr =-0,74V < EO,leo,H2 =-0,41V(pH =7) nén Cr c6 thé khir dugc H20. Tuy nhién trong thuc té

Chromium khong tac dung duge v6i nude & nhiét thuong do c6 mang oxide bao vé. Khi nung dén nhiét do
nong do, Chromium khir duge nude tao ra khi Ha.

2Cr+3H,0—"»Cr,0,+3H, T
Khac véi Al thi Cr khdng tan trong dung dich kiém.
e Tdc dung véi acid

Trong dung dich loding néng, mang oxide bi pha huy, Chromium khir duge H* tao ra mudi Cr (II) mau
xanh lam va khi Ha.

Cr+2H' »>Cr*+H,T E’, =-0,91V

Véi acid ¢6 tinh oxi hda manh thi Chromium bi oxi hoa thanh mudi Cr(III)

Cr+6HNO, dic —t°—>Cr(N03)3 +3NO, T +3H,0
2Cr+6H,50, dac —*—Cr,(S0,), +350, T +6H,0



Cr+HNO, +3HCI—-—CrCl, + NO T +2H,0
Tuong tu nhu Al, Chromium khong tac dung vai HNOs va HoSO4 ddc, ngudi ma bi “thu dong hod” boi
cac acid nay do da tao ra 16p oxide bén bao vé bé mit Chromium.
b) San xuét
Quing Chromium cé ¥ nghia thuc tién chi yéu 1a Chromite c6 thanh phan FeO.Cr203 hay FeCr,0;4 (1An
mot it Al203 va SiOz). Nude ta cd moé Chromite 16n & C6 Pinh (Nong Cong - Thanh Hod).
Tir quing ngudi ta khong luyén ra chromium nguyén chit ma luyén ra ferrochrome 1a mét trong nhirng
hop kim quan trong nhat ctia Iron chta trén 60% Chromium.
FeO.Cr,0, +4C—%% 5 2Cr + Fe +4CO

Mubn diéu ché Chromium nguyén chét, nguoi ta nung quing Chromite véi K2COs trong khong khi &
nhiét do cao.

2FeO.Cr203+4K2C03+goz(kk)—>4KZCrO4 + Fe,0, + 4CO

tan trong nuwoc  khong tan
K2CrO4 d& hoa tan trong nuéc con Fe,Oj thi khong tan nén dugc tach ra. Khir K.CrOa thanh Cr,0 bang
cacbon.

2K,Cr0, +2C—2Cr,0, +K,CO, + K,0+CO

Cudi cing dung phuwong phéap nhiét nhém dé khir Cr20s.
Cr,0, +2Al—5 AL,O, + 2Cr
2. Chromium (1) oxide, CrO.
CrO 1a mot base oxide, tac dung v6i dung dich HCI, H2SO4 lodng tao thanh mudi Chromium(l1):
CrO+2HCI - CrCl, +H,0
Cro c6 tinh khir, trong khong khi dé bi oxygen hoa thanh Cr,Os.
4Cr0+0, - 2Cr,0,

3. Chromium (Il) hidroxide, Cr(OH):
Cr(OH), 1a mt chat rin mau Gold, khong tan trong nudc, duge diéu ché bang phan tmg (moi truong
khéng c6 khéng khi):

CrCl, +2NaOH — Cr(OH), ¥ +2NaCl

Cr(OH)2 c6 tinh khur, trong khong khi Cr(OH). dé bi oxi hoa thanh Cr(OH)a:
4Cr(OH), + 2H,0+0, — 4Cr(OH),

Cr(OH)2 1a mét base, tac dung v6i dung dich acid tao thanh mudi Chromium(11):
Cr(OH), + 2HCI > CrCl, + 2H,0

4. Muéi Chromium (1)
Mudi Chromium (IT) ¢6 tinh khir manh. Thi du:

2CrCl, +Cl, - 2CrCl,
4CrCl, +0, +4HCl - 4CrCl, + 2H,0
4Crs0, +0, +2H,50, loéng — 2Cr,(SO,), +2H,0

Trong phong thi nghiém, dé diéu ché mubi Chromium (II), cho Zn tac dung véi mudi Chromium (111)
trong méi trudng acid. Diéu kién can thiét cua phan tmg 1a dong hidrogen thoat ra lién tuc, tranh oxygen tiép
xuc voi mudi Chromium (11).

2Cr* +2Zn — 2Cr*" +zZn**



5. Chromium (111) oxide, Cr203
Cr203 12 chit bot mau luc thim. Cr03 kho ndng chay va cing nhu AlOs.
Cr203 khong tan trong nudc. N6 ¢6 tinh chét ludng tinh, tan trong dung dich acid va base dic.

Cr,0,+3H,50, (dic)—"—Cr,(S0,), +3H,0
Cr,0; +2NaOH (dic) +3H,0—"—2Na[Cr(OH),]

Sodium tetrahydroxycromate (111)
Khi nung v&i kiém trong khong khi hodc véi chat oxi hoa khac nhu KNOs tao ra chromate.

2Cr,0, +8NaOH +30, —54Na,Cr0, +4H,0

Piéu ché trong phong thi nghiém, nhiét phan mubi ammonium dichromate (hay hén hop K,Cr,O, + NH 4Cl)
(NH,), Cr,0, —~—N, T +Cr,0, +4H,0

Trong cong nghiép:
K,Cr,0, +S—"Cr,0, +K,SO,

Hodc: K,Cr,0, +2C—"Cr,0, +K,CO, +CO

Cr203 dugc dung dé tao mau luc cho dd st, dd thuy tinh.

6. Chromium (I1) hydroxide, Cr(OH)z3

Cr(OH)3 1a mot chét két tiia keo, mau luc xam, khong tan trong nuée. Chat nay c6 tinh ludng tinh nhu
Al(OH)zs:

Cr(OH), +3HCl - CrCl, +3H,0
Cr(OH), + NaOH — Na[Cr(OH), |

Cr(OH)s ciing bi oxi hoa tao ra chromate mau Gold khi tac dung voi NapOz, Br trong dung dich kiém,
bot tay, nudc Gia - ven, PbO; ...

2Cr(OH), +3Na,0, — 2Na,CrO, + 2NaOH + 2H,0
2Cr(OH), +3Br, +10NaOH — 2Na,CrO, +6NaBr +8H,0
2Cr(OH), +3NaClO +4NaOH — 2Na,CrO, +3NaCl +5H,0
2Cr(OH), +3Pb0O, + 4NaOH — 2Na,CrO, + 3PbO +5H,0

Cr(OH)s duoc diéu ché bang phan tng trao ddi gitta mudi chromium (I1I) v6i dung dich base:
CrCl, +3NaOH — Cr(OH), { +3NaCl
(thiéu)
Hoic  CrCl,+3NH, +3H,0 — Cr(OH), { +3NH,CI
(thiéu)
Néu NHj3 dur thi tao ion phirc hexaamminechromium(I11) [Cr(NHs)e ]3*

Cr(OH), +6NH; (16ng) [ cr(NH,), T +30H"

7. Mudi Chromium (I11)

Mudi Chromium (111), két tinh dang tinh thé hidrat, c6 mau. Mudi Chromium (111) ¢6 tinh oxi hoé va tinh
khur.

Trong mdi trudng acid, mudi Chromium (111) ¢6 tinh oxi ho4 va dé bi nhitng chat khir nhur Zn khir thanh
mudi Chromium (11).

2Cr** +2Zn — 2Cr* +zZn**

Trong méi trudng kiém, mubi Chromium (III) ¢6 tinh khir va bi nhirng chat oxi hod manh oxi hoa thanh

mudi Chromium (1V).



2Cr* +3Br, +160H™ — 2CrOf{ +6Br~ +8H,0
Mubi Chromium (III) duge diéu ché bang cach cho Cr203 hay Cr(OH)s tic dung véi dung dich acid.
Cr,0, +6H" — 2Cr* +3H,0
Cr(OH), +3H" - Cr* +3H,0
Mudi Chromium (III) ¢6 ¥ nghia quan trong trong thuc té 1a mubi sulfate kép Chromium - Potassium hay
phén Chromium-Potassium K,SO, -Cr, (SO, ), -24H,0 (viét gon 1a KCr (SO, ),.12H,0). Phén Chromium

- Potassium c6 mau xanh tim, dwoc dung dé lam chit cAm mau trong nganh nhudém vai. Phén Chromium -
Potassium duoc diéu ché bang cach khir KoCr207 trong dung dich da dugc acid hoa bang H2SO4. Tac nhan
khtr t6t nhat 1a SO, hodc CoHsOH.

K,Cr,0, +350, +H,50, > K,S0,-Cr, (SO,), |+ H,0
K,Cr,0; +3C,H;0H +4H,50, - [K,S0, -Cr, (S0, ), |+ 3CH,CHO + 7H,0

8. Chromium (VI) oxide, CrOs
CrOs 1a mot chat ran, tinh thé mau d6 thim. La mot oxide acid, CrOj3 rat dé tan trong nude tao ra hon hop
cac chromic acid va dichromic acid

CrO, + H,0 + H,CrO, (chromic acid)

2CrO, +H,0 — H,Cr,0, (dichromic acid)

Cac acid nay chi ton tai trong dung dich, khong tach ra duoc & dang tu do.
CrO;3 ¢6 tinh oxi hoa rat manh. Mot s6 chit vo co va hitu co nhu S, P, C, NHa, C2HsOH, ... bdc chay khi
tiép xtc vai CrOs, Copper thoi CrOs bi khir thanh Cr20s. Thi du:

2Cr0, +2NH, —» Cr,0, +N, T +3H,0
piéu ché: K,Cr,0,+2H,50, - 2CrO, +2KHSO, +H,0
9. Muéi chromate va dichromate
Mudi chromate (CrO}") va dichromate (Cr,03") la nhitng hop chét bén hon nhiéu so véi chromic acid
va dichromic acid.
Mudi chromate va dichromate ctia kim loai kiém tan trong nude. BaCrO, va PbCrO, két tua mau Gold.
Giita ion CrO%” va ion Cr,0; | trong nuéc ¢6 can bing:
Cr,03 +H,0c—=2CrO; +2H"
(mau da cam) (mau Gold)
Do do:
* Trong mdi trudng acid, can bang chuyén doi theo chidu nghich, tao thanh dichromate mau da cam:
2Na,CrO, + H,S0, ——=Na,Cr,0, + Na,SO, + H,0
* Trong mdi trudng base, can bang chuyén dich theo chiéu thuan, tao thanh chromate c6 mau Gold:

Na,Cr,0, +2NaOH — 2Na,CrO, +H,0
Na,Cr,0, + Na,CO, = 2Na,CrO, +CO,

Trong cong nghiép thi Na2CrOs duoc didu ché bang cach nung hdn hop gom FeO.Cr.03 vdi NaCOs
trong khéng khi.

4Fe0Cr,0, +8Na,CO, + 70, —8Na,Cro, + 2Fe,0, +8C0O, 1

Dung dich mudi Ba?* tac dung véi dung dich Cr,0%” sé tao két tiia mau Gold BaCrOx:



Ba(NO, ), +K,Cr,0, - BaCr0, { +2KNO,

(mau Gold)
Céac mubi chromate va dichromate déu 13 nhimg chit oxygen héa manh
« Trong méi trudng acid, mudi Chromium (VI) bi khir thanh mudi Chromium (111):

K,Cr,0, +14HCl (dic) — 2KCI+2CrCl, +3Cl, T +7H,0
K,Cr,0, +6Kl+7H,S0, - Cr, (S0, ), +4K,SO, +31,+7H,0
K,Cr,0, +6FeSO, +7H,SO, - Cr,(S0,), +3Fe, (SO, ), +K,SO, + 7H,0
K,Cr,0, +3H,5+4H,S0, - Cr, (S0, ), +35 ¥ +K,SO, + 7H,0
* Trong moi trueong trung tinh tao ra Cr(OH)s:

K,Cr,0, +3(NH,),S+H,0 - 2Cr(OH), +3S { +6NH, T +2KOH

» Trong mdi truong kiém tao ra ion phirc [Cr(OH), ]37 :

K,Cr,0, +3(NH,),S+4KOH+H,0 — 2K,[Cr(OH),]+35{ +6NH, T

I1. IRON VA HQP CHAT CUA IRON
1. Iron, Fe

Iron 12 nguyén t6 d, c6 cau hinh electron viét gon 1a [Al']3d6452 :
Trong hop chit, Fe c6 s6 oxygen hoa +2 hodc +3.
Tuy vao nhiét do, kim loai Iron cé thé ton tai & cac mang ludi tinh thé 1ap phuong tam khéi (Fe o) hoac
lap phuong tam dién (Fey).
Iron c6 tinh dan dién, dan nhiét t6t, ddc biét 1a c6 tinh nhiém t.
a) Tinh chét hoa hoc
Tinh chat ho4 hoc co ban cia Iron 1a tinh khi trung binh.
Fe — Fe*" +2e
Fe — Fe® +3e
» Tac dung voi phi kim
Khi dun nong trong khong khi khoé 150 — 200°C, Iron bi oxi hoa tao mang mong ngan sy oxi hda sau
hon. Tuy nhién trong khong khi am Iron bi gi dé dang theo phuong trinh:
4Fe+30, +1nH,0 - 2Fe,0, -nH,0
Dbt chay Iron trong oxygen sé tao ra ferrous ferric oxide.
3Fe+20,—">Fe,0,

Néu ding du Oz thi: 4Fe+30, —"—2Fe,0,
Iron tac dung dugc véi cac phi kim khéc nhu Cla, S, ... khi dun néng.
2Fe +3Cl,—" 5 2FeCl,

0
Fe+S——FeS
* Tdac dung véi nudc
Iron chi tac dung v6i H2O & nhiét dd cao:

Fe+H,0—"C sFeO+H, T

3Fe+4H,0—C yFe O, +4H, T

e Tdc dung véi acid
Iron tac dung véi dung dich HCI va H2SO4 lodng tao ra mudi Fe?*

Fe+2H' > Fe* +H, T



